We investigated the association between the International Index of Erectile Function (IIEF) and axial penile rigidity parameters in patients with erectile dysfunction (ED). A total of 516 male patients (491 patients with ED and 25 patients without ED) were assessed using IIEF. Patients were assessed for axial penile rigidity (APR) using a digital inflection rigidometer. Mean age 7 s.d. was 52.4 7 9.9 y. ED was mild in 11.4% of the patients, moderate in 40.1%, and severe in 48.5%. Regarding APR, the following was found: (1) no significant difference between patients who had a mild degree of ED and patients who had no ED (P40.05); (2) a significant difference between patients with different degrees of ED (Po0.05 for each); (3) a significant association between overall presence of ED and low APR (Po0.05). IIEF score is associated with APR and can differentiate between patients with and without ED.
Introduction
Penile rigidity is the ability of the erect penis to overcome vaginally mediated axial compressive forces during coitus. It occurs after the classic triad, cavernosal smooth muscle relaxation, arterial dilatation, and restriction of venous outflow are completed, which result in constrained, increased blood volume within the stretched penile tunical envelope. 1 The International Index of Erectile Function (IIEF) is a widely used, multidimensional self-report instrument for the evaluation of male sexual function. It has been recommended as a primary end point for clinical trials of erectile dysfunction (ED) and for diagnostic evaluation of ED severity. It has since been adopted as the 'gold standard' measure for efficacy assessment in clinical trials of ED. 2 The IIEF meets psychometric criteria for test reliability and validity, has a high degree of sensitivity and specificity, and correlates well with other measures of treatment outcome. 3 Although the relationship between hemodynamic responses and penile rigidity responses has been thoroughly investigated, [4] [5] [6] [7] however, there has been a paucity of investigation concerning the relationship between IIEF as a symptom score and axial penile rigidity (APR). It is the intent of this study to investigate a clinically relevant issue: the association between APR as an evidence-based testing and IIEF.
Material and methods

Research design
This is a prospective office-based study. During the period from July 2001 to December 2002, a total of 516 male patients visiting our clinic were enrolled in this study. In all, 491 patients had different degrees of ED and 25 volunteer patients who had no ED complaints served as a control. The volunteers were chosen from patients who presented with infertility or urological problems other than ED. Assessment of their potency using IIEF revealed that they have no ED. All patients underwent routine laboratory investigation, and free testosterone and prolactin assessment.
Patients were assessed for ED using IIEF. The erectile function domain consists of questions 1-5 and 15 for assessing the global erectile function. Scoring of the IIEF domain of erectile function allowed classification of each patient as having no (26-30), mild (17) (18) (19) (20) (21) (22) (23) (24) (25) , moderate (11) (12) (13) (14) (15) (16) , or severe (0-10) ED.
After giving informed consent to the digital inflection rigidometer (DIR) study, all patients offered further assessment of erectile function using the rigidometer (UROANX XXI, Electromedicina, Spain), during pharmacologically induced intracorporeal injection of 10 mg prostaglandin E1 (Alprostadil) and manual self-stimulated erection. 8 
Definitions
The buckling pressure of the rigidometer was classified as o500, 500-o1000, 1000-o1500, and Z1500 g.
Analysis of data
The data were analyzed using the Regarding APR there was: (1) no significant difference between patients who had a mild degree of ED and patients who had no ED (P40.05); (2) a significant difference between patients with moderate or severe degrees of ED and patients with no ED (Po0.05 for each) ( Table 1) ;, (3) a significant difference between patients who had a mild degree of ED compared to patients who had moderate or severe degrees of ED complaints (Po0.05 for each); (4) a significant difference between patients who had moderate compared to those with severe degrees of ED complaints (Po0.05) ( Table 1) .
There was a significant association between overall presence of ED and low APR (Po0.05). Patients with no ED were four times as likely to have a high APR (41500 g) as patients with ED (Po0.05) ( Table 1) .
Discussion
Potency of penile erection is the product of intracorporeal pressure, penile geometry, penile tissue mechanical properties, and tunical distensibility. Impotence due to inadequate APR may occur in some patients because of unusual tissue mechanical factors of the penis and/or its tissue properties, despite adequate intracavernosal pressure and sufficient hemodynamic integrity. [4] [5] [6] [7] The IIEF was designed and developed specifically for assessing and evaluating sexual function in clinical trials. However, it cannot be used as a tool to diagnose or compare specific vascular causes of ED 9 and cannot predict the results of pharmacologic testing. 10 Since IIEF is one of the most worldwide standardized screening questionnaires for ED, our objective in this study was to investigate the association between APR and IIEF.
Several diagnostic modalities have been used to diagnose ED objectively, including plethysmography, penile brachial index, and penile flow index. [11] [12] [13] Introduction of intracavernous injection of vasoactive agents in combination with duplex ultrasonography provided an objective approach to evaluate the penile vascular system. Although penile rigidity usually follows normal physiologic hemodynamic erectile responses, in some cases penile rigidity does not directly correlate with hemodynamic erectile responses. [5] [6] [7] Association between IIEF and axial penile rigidity AI El-Sakka There is a relationship between intracavernosal pressure, radial compressibility, and axial buckling force; however, the correlation between radial compressibility and axial buckling is far from perfect. [5] [6] [7] Udelson et al 7 suggested that a new classification system for impotence, which is based on factors that determine erectile rigidity, should be considered. The axial rigidity of the penis is the pressure capacity in its longitudinal axis, measured in grams. For vaginal penetration, it is necessary to reach a rigidity of 500 g without bending the penis. 14 The DIR is a new diagnostic tool for assessing ED. It is an objective method of measuring APR and the buckling pressure in grams. It is programmed from a computer by entering the patients' details.
The measurements are performed by pressing the sensor against the glans for 5 s to obtain axial rigidity. Penis buckles as a result of the pressure and measurements are taken at the points of inflection. The sensor has a disposable head to avoid infections. The operator or the patients himself can take one measurement every 2-3 min and up to eight sessions. The DIR is noninvasive and has only a sensor, which detects the buckling pressure. This advantage could be an important factor to reduce the psychological inhibition during the test.
All the parameters registered by the DIR can be graphically visualized on a computer screen. The number of sessions on the X-axis and axial rigidity in grams on the Y-axis, and measurements of maximum, average, and minimum pressure are demonstrated. It has the advantages that it is reliable, easy to use, and fast; also the patient himself can use it either at the clinic or at home. The axial penile buckling test offers a simple, reliable and inexpensive method to quantify erectile response objectively following in-office intracavernosal injection. [15] [16] [17] In this study we used APR, the most influential factor determining functional erectile quality, erectile potency, and successful coitus, to differentiate between patients with and without ED and to distinguish between patients with different severities of ED by IIEF.
In the current study, 516 patients undergo further assessment using ICI and rigidometer assessment. The high prevalence of severe ED diagnosed by IIEF (48.5%) in this study can be due to the following: (1) Recently, we have found that the prevalence of risk factors such as smoking, obesity, diabetes, hypertension, IHD, and dyslipidemia in patients with ED is high, 18, 19 (2) Delay in seeking medical advice. (3) Incompliance to treatment. (4) Finally, our sample population is office-based, and most of the patients had chronic illness with a more severe ED complaint. Furthermore, we have shown that a common risk factor for ED such as diabetes can negatively affect response to ICI and is associated with low PSV and poor APR. 17 In this study we found that in many aspects of ED severity assessed by IIEF, the results were associated with the results of APR. APR measurements can differentiate between patients who had a mild degree of ED and patients who had moderate or severe degrees of ED complaints. It can differentiate between patients who had moderate or severe degrees of ED in IIEF and patients who had no ED complaints. It can also differentiate between patients who had moderate and those who had severe degrees of ED complaints. Further, there was a significant association between overall presence of ED in IIEF and low APR. However, there was no significant difference in APR in patients who had a mild degree of ED and patients who had no ED complaints. The explanation of this could be the following: (1) Prostaglandin injection might overcome the etiology and induce normal-like erection in patients who claim a mild degree of ED, (2) Some of the patients with mild ED, especially young patients, are essentially potent but they come seeking extra potency. (3) All the control patients had a buckling pressure of 1000 g or more, while 16% of the patients with mild ED had a buckling pressure of less than 1000 g; therefore, the number of patients who have a buckling pressure of less than 1000 g is relatively small to reach a final conclusion. (4) Finally, in an important quality of life issue as erectile potency, some patients exaggerate their symptoms while their objective assessment is better than their subjective expression of their problem.
In the current study we used DIR, which can digitally measure and register the axial rigidity parameters to be graphically presented. This new modality, like many diagnostic modalities, is operator-dependent. However, all measurements were carried out by only one physician; this eliminates interpersonal variability and enhances the consistency, accuracy, and reliability of the test.
Based on this study, we suggest that IIEF is a reliable tool in the assessment of ED severity. In patients with a mild degree of ED, it is important to measure APR since a good portion of these patients could be normal and need only reassurance. In patients with moderate and severe degrees of ED, measurement of APR will confirm and more objectively grade the severity of ED. Furthermore, for the primary-care provider, the IIEF may help in distinguishing between overall patients with and without ED. Specialists may not need objective diagnostic tools to assess and treat most of the patients with ED; however, in some cases objective diagnostic tests might be necessary to document and probably direct the treatment option offered to the patients. Patients who might need further objective assessment are those who wish to know the exact etiology and degree of their ED, patients with medico-legal problems that necessitate final diagnosis, patients who will undergo surgical procedure for treatment of ED, and in some patients with psychogenic ED that mandate exclusion of organic causes of ED and reassurance.
Although this study is office-based, the large number of patients and the standard instruments we used make our findings reliable. The prospective nature of the study enables us to relate the IIEF score to different categories of APR.
To our knowledge, this is the largest study that evaluates the association between IIEF and APR parameters in patients with ED.
Conclusions
IIEF score is associated with APR and can differentiate between patients with different degrees of ED. The current study supports the literature that suggests that IIEF as a subjective method is associated well with objective diagnostic tools of assessing erectile function.
